The evolving roles of axonally synthesized proteins in regeneration.
Work emerging during the past decade has shown that axons, similar to dendrites, are capable of autonomously generating new proteins through translation of localized mRNAs. Even in mammals, neurons maintain the ability to target mRNAs and translational machinery into the axonal compartment well into adulthood. The biological functions of axonal protein synthesis in adult neurons are just now being revealed, and recent studies indicate that locally synthesized proteins facilitate regeneration. Local translation, in addition to protein degradation, is needed for growth cone formation after axotomy, for generating a retrogradely transported injury signal, and then to help structurally maintain the growing axon. Regulation of axonal protein synthesis by exogenous stimuli might provide a means to facilitate regeneration for neuronal populations that normally show poor regenerative capacity in the adult nervous system.